We examine the relationship between Prohibition and alcohol consumption using citylevel drunkenness arrests. We find that Prohibition had a substantial short-term but little long-term impact. The implied pattern of alcohol consumption is similar to that suggested by cirrhosis.
Introduction
The effect of Alcohol Prohibition on alcohol consumption has been the subject of long-standing debate. Since data on alcohol consumption are not available for the Prohibition period, most authors have used cirrhosis death rates as a proxy for alcohol consumption.
1 Cirrhosis is a reasonable proxy, but it suffers several limitations. There is a substantial lag between alcohol consumption and death from cirrhosis, and the relation between cirrhosis and alcohol consumption is potentially asymmetric, with decreases in consumption producing roughly contemporaneous declines in cirrhosis (since the liver regenerates to some degree if drinking stops) but increases in consumption taking years or decades to cause cirrhosis (Berkow 1992, pp. 890-893) . This paper utilizes city-level data on drunkenness arrests to examine the relation between Prohibition and alcohol consumption. Earlier analyses have examined aggregate data on drunkenness arrests (Warburton 1932, Miron and Zwiebel 1991) and found only a modest effect of Prohibition on alcohol consumption. We extend this work by considering disaggregated data. Moreover, unlike previous work, we control for a range of factors that might affect drunkenness arrests or alcohol consumption, such as pre-1920 federal anti-alcohol policies, demographic factors, tax rates, and economic conditions. In particular, we examine the impact of state prohibitions, which is not possible with aggregate data.
The advantage of drunkenness arrests as a proxy for alcohol consumption is that lags or asymmetries in the relation between consumption and arrests are probably less important than for cirrhosis. The disadvantage of arrests is that they cannot distinguish between enforcement of drunkenness laws and alcohol consumption. To the extent that enforcement differed between the Prohibition and non-Prohibition periods, arrests understate or overstate alcohol consumption. Thus, drunkenness arrests are not a perfect proxy, but they provide a check on the conclusions derived from cirrhosis death rates.
Data
Data on drunkenness arrests in a sample of cities are available for the period before Prohibition and for the first several years of Prohibition. There are two sources for these data, the World League Against Alcoholism (WL), a pro-Prohibition organization, and the Moderation League (ML), an antiProhibition organization.
2 Both organizations collected data on drunkenness arrests by surveying police departments. The WL data set contains arrests for up to 301 cities while the ML data set contains data for up to 599 cities. 3, 4 The WL data are available for 1910 -1923 , while the ML data are available for 1914 -1925. The WL data set includes at least one city in 47 states and accounts for roughly 31% of the population in 1920. The ML data set includes at least one city in 47 states and accounts for roughly 35%.
1 See, for example, Dills and Miron (2004) , Aaron and Musto (1981) , Moore and Gerstein (1981) , Edwards et al. (1994) , Musto (1996) , MacCoun and Reuter (2001) , and Yoon et. al (2001) . 2 The WL data are from Cherrington (1923 Cherrington ( , 1925 . The ML data are from Wickersham (1931) . We exclude Monkkonen's (1994) Police Departments, Arrests, and Crime in the United States because the data contain a number of bizarre fluctuations 3 The ML data include arrests for up to 605 cities, but 1920 city population data are missing for 6 cities. 4 Both panels are unbalanced. The results below are robust to using balanced panels.
As seen below, the two data sets agree in most cases. There are, however, a few discrepancies, as well as instances where one or both series contains obvious measurement error. We address these two issues by examining both the complete data sets and data sets purged of questionable observations.
Results
We first verify that arrests are a reasonable proxy for alcohol consumption and then examine the impact of Prohibition on arrests.
Figure 1 plots aggregate alcohol consumption per capita and two measures of the aggregate drunkenness arrest rate for the period 1910-1925. The consumption data are from Dills and Miron (2004) ; consumption is measured in gallons of pure alcohol per capita. The arrest data are the logs of city arrests divided by the U.S. population, aggregated up to the national level using city population in 1920. We use this procedure because annual, city-level data on population are not available.
The figure shows first that during the pre-1920 period, arrests and alcohol consumption were closely related. The correlation is 0.95 (p-value = 0.0037) for the ML series and 0.89 (p-value = 0.0006) for the WL series. The correlation is potentially even higher, since a substantial increase in the federal alcohol tax in 1916 and the closing of the distilleries in 1917 and the breweries in 1918 may have caused underreporting of alcohol production. Thus, drunkenness arrests appear to be a reasonable proxy for alcohol consumption.
The figure also shows that arrests were roughly constant through 1912. Arrests then declined for eight consecutive years, reaching their minimum value in 1920. Beginning in 1921, arrests increased noticeably for several years. Starting in 1923, arrests leveled off 36-52% below the pre-1918 average.
Taken by themselves, these data provide mixed evidence on whether Prohibition reduced arrests. Arrests were lower on average during Prohibition. But arrests began declining before Prohibition took effect and increased substantially during the first years of Prohibition. Moreover, a number of other changes occurred during this period that might have affected alcohol consumption. To fully assess the role of Prohibition, therefore, it is necessary to consider other factors. Table 1 takes a first step in this direction by presenting regressions of city-level drunkenness arrests on city fixed-effects, city trends, year dummies, and a dummy variable for whether the state of the city in question prohibited alcohol. The dependent variable is the log of city-level arrests divided by the U.S. population. State prohibition equals 0.5 in years that a state adopted prohibition, 1.0 in years with state-level prohibition, and zero otherwise. Other than the city fixed-effects and city trends, state prohibition is the only variable available on an annual basis at a sub-national level. The year dummies account for all national, time-varying factors, so this specification is the most robust method of estimating the impact of state prohibition.
The table contains results using the complete samples and several "cleaned" samples. The first cleaning procedure drops any city if the absolute value of the difference in arrests between any adjacent years exceeds 90%. The second cleaning procedure drops any city if the correlation between the ML and WL data for that city is less than 0.9. The third cleaning procedure identifies the largest 5% of squared residuals and omits the cities associated with those observations.
The results provide mixed evidence on whether state prohibitions reduced drunkenness arrests. In the ML data set, the estimated effect of state prohibition is always below 10% and never statistically significant; in one case the point estimate is positive. In the WL data set, the estimated effect is 34% in the full sample and statistically significant. The point estimate and statistical significance are both substantially lower on average, however, in the cleaned data sets. Overall, therefore, these regressions suggest a small effect of state prohibitions. These regressions do not indicate, however, the impact of national prohibition. Table 2 therefore presents regressions that include state prohibition, a dummy for early Prohibition (1920 Prohibition ( -1922 , a dummy for later Prohibition (1923 Prohibition ( -1925 , a dummy for wartime prohibition (1917) (1918) (1919) , real GNP per capita, the fraction of the population aged 15-24, and the federal tax rate on alcohol. The regressions exclude year dummies.
The coefficient on early prohibition is always strongly statistically significant. Both data sets imply that early Prohibition reduced arrests by roughly 20-30%. The coefficient on later Prohibition is always small, frequently positive, and never statistically significant. War prohibition enters negatively and significantly in most regressions, with an average effect of roughly 12%.
Interpretation
These results suggest that Prohibition had a substantial short-term effect but roughly a zero longer-term effect on drunkenness arrests. Perhaps most strikingly, the implied behavior of alcohol consumption is similar to that implied by cirrhosis. Dills and Miron (2004) find that Prohibition reduced cirrhosis by roughly 10-20%.
The chief issue in interpreting the results is whether enforcement of drunkenness laws changed when state or national prohibitions took effect. If enforcement increased for a given level of drinking, then arrests overstate alcohol consumption during prohibitions and therefore understate the effect of Prohibition on drinking. If police enforced drunkenness laws less vigorously to "prove" Prohibition had banished drinking, then arrests understate alcohol consumption during Prohibition. And if arrests that would have been recorded as drunkenness before Prohibition were recorded as Prohibition violations during Prohibition, arrests also understate alcohol consumption during Prohibition.
The results presented here cannot, therefore, resolve the fundamental problem that confronts the use of proxies to study Prohibition's impact on alcohol consumption. The fact that different proxies tell the same story, however, is at least suggestive of a limited effect of national Prohibition on alcohol consumption. 1910 1911 1912 1913 1914 1915 1916 1917 1918 1919 1920 1921 1922 1923 1924 1925 City fixed-effects and city-specific trends included in all regressions. Regressions weighted by city population in 1920. Standard errors clustered by state. Robust t-statistics in parentheses.
